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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: James William Kortovich 

Serial No.: 10/649,359 

Filed: August 27, 2003 

For: Process Of Making Graphite Articles 

Group Art Unit: 1732 

Attorney's Docket No. P2022-2/N9719 

Customer No. 23456 

PECLARATWN QF IR WIN g, LEWIS 

I, Irwin C. Lewis, Ph.D., declare and state as follows: 

1. I am a named inventor on the above-captioned application. 

2. I received my Ph.D. in Organic Chemistry at the University of Kansas 
in 1957 and performed post-doctoral research at Penn State University. 

3. I joined the Research & Development Group of UCAR Carbon 
Company Inc. (UCAR) in 1960, and was a member of the Research Group and 
a Senior Corporate Fellow at UCAR's Research & Development Center in 
Parma, Ohio, for more than 42 years. I retired in 2003, but I still consult for 
UCAR on a regular basis. 
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4. I am an expert in Carbon Chemistry and the characterization of raw 
materials, both coke and pitch. I performed key research in the development 
of pitch-based carbon fiber and was the principal investigator for U.S. 
government programs researching the use of active carbon as a storage 
medium for natural gas and the use of carbon anode materials for 
lithium/carbon batteries. My areas of expertise also include resins as binders 
and impregnants, additives to pitch, and mesophase development during 
carbonization. 

5. I have authored over 100 publications and I am a named inventor on 
more than 35 U.S. Patents (lists of publications and patents attached). I 
have been an invited lecturer at a number of International Carbon 
Conferences and was awarded both the Graffin Lectureship and the Petinos 
Award from the American Carbon Society. In 1992, I received an 
International Award from the Ishikawa Society in Japan. 

6. I have reviewed the patent to Singer et al., U.S. 4,891,203, cited during 
prosecution of the above -captioned application, and have concluded that the 
invention disclosed in the cited patent is substantially different from the 
claims of the current application and would not be construed by workers 
skilled in the art as suggesting the claimed invention of the current 
applicatipn, especially claim 15, and those claims depending from claim 16. 
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7. More specifically, the above-captioned application is directed towards 
utilizing mixtures of calcined coke with a controlled particle size of 0.25- 25 
mm and a coal tar pitch binder to produce graphite articles. The graphite 
articles prepared from this combination have the advantages of lower 
longitudinal coefficient of expansion and higher flexural strength without any 
increase in specific electrical resistance or transverse coefficient of expansion 
as compared to conventionally produced graphite articles. 

8. The cited Singer et al. patent uses flake-like semi-coke formed by 
mechanical deformation of a mesophase pitch which has been advanced to 
give a deformation temperature as measured by thermo mechanical analysis 
(TMA) of at least 400°C. Semi-coke is a highly viscous mesophase that has 
not yet advanced to infusible coke. The semi-coke flakes of Singer et al. are 
coke precursors having seen final temperatures of about 500°C and would 
have a plate-like biaxial orientation. The calcined coke filler used in the 
claimed invention is far removed from semi-coke, having been processed to 
final temperatures of about 1400°C. 

9. The examples in the Singer et al. patent further confirm my conclusion 

■ 

of its lack of relevance to the current application. For instance, in example 3, 
Singer et al. describe producing a graphite article from a blend of semi-coke 
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particles of two different sizes 0.84 and 1.68 mm and comparing it to that of 
an article made similarly from conventional calcined coke. The purpose is to 
show the benefit in reduction in longitudinal CTE for the semi-coke as 
compared to conventional coke, not to demonstrate any advantage for the 
mixture in particle sizes. In fact, the properties of the graphite from the 
Singer et al. example show a substantial increase in electrical resistivity for 
the se mi- coke graphite, which would be a distinct disadvantage for use as a 
graphite electrode. There is also no evidence for any increase in flexural 
strength indicated from the data in the Singer et al. reference. Indeed, there 
is a significant reduction in bulk density for the graphite produced by Singer 
et al., which would be expected to lead to a reduction in flexural strength. 

10. Indeed, it is appreciated in the art that semi-coke is inappropriate for 
use as a filler in the production of graphite bodies like graphite electrodes. 
The physical characteristics of semi-coke would result in deformation and 
extensive outgassing during the carbonization process. The resulting article 
would have poor structure and insufficient binding* 

11. Thus, regardless of the particle sizes discussed in the Singer et aL 
patent, there can be no suggestion to use semi-coke as a filler in the 
production of graphite electrodes, since doing so would be recognized in the 
art as producing an inferior and virtually unusable graphite electrode. 
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12. In summary, it is my belief that the technical aspects of the Singer et 
al. patent have no relevance to the current application and would not provide 



calcined coke filler. The use of calcined coke filler of the claimed size ranges, 



electrode, exhibiting increased flexural strength and decreased brittleness. 
I hereby declare that all statements made herein of my own knowledge 

■ 

are true and that all statements made on information and belief are behoved to 
be true; and further that these statements were made with the knowledge that 
willful false statement® and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



any obvious direction to our claims for the use of controlled particle sized 



in the claimed proportions, leads to a graphite article, especially a graphite 





Irwin C. Lewis 



Date 
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Author 
Author 
Title 
Source 



SHAO, RICHARD L. (GRAFTECH INTERNATIONAL) 
LEWIS, IRWIN C. (") 

USE OF METAL CHLORIDES AS COKING ADDITIVES TO PITCH 
CARBON 2004 ... PROVIDENCE, RHODE ISLAND , JULY 11-16, 
2004, ORAL SESSION #35, PAPER #1. 5 P. 



Author 

Author 

Author 

Title 

Source 



MILLER, DOUG (GRAFTECH INTERNATIONAL) 
LEWIS, IRWIN 
SANTANA, MARK (") 

ISOTROPIC GRAPHITE FROM NEEDLE COKE 
CARBON 2004 . . . PROVIDENCE, RHODE ISLAND 
2004. ORAL SESSION #16, PAPER #1. 7 P. 



JULY 11-16, 



Author 
Author 
Author 
Title 

Source 



HUANG, DAI (GRAFTECH INTERNATIONAL LTD.) 
LEWIS, IRWIN C. 
LEWIS, RICHARD T. 

RAPID HOT PRESSING TECHNOLOGY FOR COMPOSITE MATERIALS 
MANUFACTURING 

CARBON 2004 .PROVIDENCE, RHODE ISLAND , JULY 11-16, 
2004. ORAL SESSION #11 PAPER #1. 5 P. 



Author 
Author 
Author 
Title 

Source 



SHAO, RICHARD L. (UCAR CARBON , COMPANY) 
LEWIS, IRWIN C. (") 
CHANG, C.F. (") 

CONTINUOUS METHOD FOR PRODUCING A Q.I. -FREE LIQUID COAL 
TAR USING CROSS-FLOW CERAMIC MEMBRANES. 

IN: CARBON T 02 ... BEIJING, CHINA, SEPTEMBER 15-19, 2002. 
PAPER 15.2 



Author 
Author 
Author 
Author 
Author 
Author 
Title 

Source 



2ONDL0, J. A. (WEST VIRGINIA UNIV.) 

STILLER, A.W. (") 

STANSBERRY, P.G. (") 

LEWIS, I.C. (UCAR CARBON CO.) 

LEWIS, R.T. (") 

MAYER, H.K. ("J 

PREPARATION AND EVALUATION OF COAL EXTRACTS AS 
PRECURSORS FOR CARBON AND GRAPHITE PRODUCTS 
PAPER PRESENTED AT THE 10TH ANNUAL CONFERENCE ON FOSSIL 
ENERGY MATERIALS, 1996. (PP-96-03) 



Author 
Author 
Author 
Author 
Author 
Author 
Author 
Ti-le 



LEWIS, I.C. (UCAR CARBON) 
GREINKE, R.A. (") 
STRONG, S.L. (") 
BALL, D.R. (") 

MULHAUPT, T.C. (UCC. LINDE DIVISION) 
MCMAHON, K.C. (") 
BEVIER, W.E. {») 

NEW ACTIVE CARBONS FOR NATURAL GAS STORAGE 
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Author 
Title 

Source 



LEWIS / I.C. (UCAR CARBON) 

CHEMISTRY AND CONSTITUTION OF MESOPHASE PITCH FROM 
AROMATIC HYDROCARBONS 

ABSTRACT OF PAPER PRESENTED AT A POST -CARBON CONFERENCE 
SYMPOSIUM ON "MESOPHASE, FIBERS/ COMPOSITES" AT FUKUKOA, 
JAPAN, NOV. 12-14, 1990. (PP-90-33) 



Author 
Author 
Title 

Source 



CHANG, CF. (UCAR CARBON) 
LEWIS I.C. ( " ) 

REACT ION * AND TRANSPORT MECHANISMS IN THE PRODUCTION 
MESOPHASE PITCH, II: EXPERIMENTAL RESULTS. 
IN: SCIENCE AND TECHNOLOGY FOR NEW CARBONS ... TOKYO, 
JAPAN, NOV. 8-12 , 1998. P. 236-237. 



OF 



Author 
Author 
Title 

Source 



CHANG, CF. (UCAR CARBON CO.) 
LEWIS I.C. ( n ) 

REACTION* AND TRANSPORT MECHANISMS IN THE PRODUCTION OF 

MESOPHASE PITCH, I: THEORY DEVELOPMENT. 

IN: EUROCARBON 98; INTERNATIONAL CARBON 

CONFERENCE . . . STRASBOURG, FRANCE , JULY 5-9, 1998. V.l, 

?. 167-168. 



Author 

Title 

Source 



LEWIS, I.C. (UCAR CARBON CO.) 

PREPARATION AND PROPERTIES OF NOVEL PITCHES. 
IN: EUROCARBON 98; INTERNATIONAL CARBON 
CONFERENCE. . .STRASBOURG, FRANCE, JULY 5-9, 1998. 
P. 39-40. 



V.l, 



Author 
Author 
Author 
Author 
Author 
Author 
Author 
Author 
Author 
Author 
Title 

Source 



BACON , R. (AMOCO PERFORMANCE PRODUCTS) 
NELSON, L.C. (") 

<") 

C") 

r> 

(UCAR CARBON CO.) 
<*) 
<") 

(MATERIALS SCIENCES CORP.) 
SULLIVAN, B.J. (") 

SPACECRAFT APPLICATIONS FOR CARBON - CARBON ~ BASIC 
RESEARCH EFFORT. 

FINAL REPORT. SEPT. 1985 - MAR. 1989. APRIL 29, 1997 

V.P. LIMITED; RQST TO NAVAL SURFACE WARFARE CENTER, 
CARDEROCK DIVISION (CODE 681) , WEST BETHESDA, MD 
20817-5700. NO EXPORT PER I TAR . 



SINGER, L.S. 
SCHULZ, D.A. 
WAGONER, G. 
LEWIS , I.C. 
LEWIS, R.T. 
STRONG, S.I. 
ROSEN, B.W. 



Author 

Author 

Author 

Title 

Source 



TIWARI, R. (UCAR CARBON CO. INC.} 
STRONG, S.L. (") 
LEWIS, I.C. (") 

PREFERRED ORIENTATION OF COKE PARTICLES. 
IN: CONFERENCE ON CARBON, 23RD BIENNIAL. 
STATE UNIV., PA, JULY 18-23, 1997. P. 52-5 3 . 



PENNSYLVANIA 
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Author LEWIS/ R.T. (UCAR CARBON CO. INC. ) 

Author LEWIS, I.C. ( n ) 

Title CHEMICAL- AND MESOPHASE- FORMING CHARACTERISTICS FOR AN 

EXTRACT FROM HYDROTREATED COAL. 
Source IN: CONFERENCE ON CARBON, 23RD BIENNIAL ... PENNSYLVANIA 

STATE UNIV., PA, JULY 13-23, 1997. P. 50-51 . 



Author LEWIS , I.C. (UCAR CARBON) 

Title PRODUCTION AND CHARACTERIZATION OF CARBON MATERIALS. 

Source IN: CARBON TOR LI-ION 3ATTERIES AND 

SUPERCAPACITORS . . . RENO, NV, MAY 19-20, 1995. PAPER 3. 



Author LEWIS , I.C, (UCAR CARBON) 

Title PREPARATION AND PROPERTIES OF NONGRAPHI T I Z I NG PITCHES. 

Source IN: CONFERENCE ON CARBON, 22ND BIENNIAL ... SAN DIEGO r 

CA, JULY 16-21, 1995. ?. 206-207. 



Author LEWIS, I.C. (UCAR CARBON) 

Author GREINKE, R.A. (") 

Author STRONG, S.L. (") 

Title ACTIVE CARBONS FOR NATURAL GAS STORAGE. 

Source IN: CONFERENCE ON CARBON, 21ST BIENNIAL ... BUFFALO, NY, 

JUNE 13-18, 1993. P, 490-491. 



Author LEWIS, I.C. (UCAR CARBON) 

Title PREPARATION AND PROPERTIES OF MODIFIED PITCHES . 

Source IN: CONFERENCE ON CARBON, 21ST BIENNIAL. . .BUFFALO, NY, 

JUNE 13-18, 1993. P. 274-275. 



Author 

Author 

Author 

Author 

Author 

Author 

Author 

Author 

Author 

Title 

Source 



CARBON) 



MULHAUPT, J.T. (UCIG) 
BEVIER, W.E. {") 
MCMAHON, K.C. ( " ) 
VAN SLOOTEN, R.A. 
LEWIS, I.C. (UCAR 
GREINKE, R.A. (") 
STRONG, S.L. (") 
BALL, D.R. (") 

STEELE, W.E. (PENNSYLVANIA STATE UNIV.) 

CARBON ADSORBENTS FOR NATURAL GAS STORAGE. 

IN: CARBON 1 92 . . ESSEN, JUNE 22-26, 1992. P. 367-369. 



Author LEWIS, I.C. (UCAR CARBON) 

Author LEWI S, R.T. ( n ) 

Title RHEOLOG I CAL CHARACTERIZATION OF PITCHES . 

Source IN: CONFERENCE ON CARBON, 20TH BIENNIAL ... SANTA 

BARBARA, CA, JUNE 23-26, 1991. P. 166-167. 
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Author LEWIS, I.C. (UCAR CARBON) 

Title MESOPHASE DERIVED FROM POLYMERIZED POLYNUCLEAR 

AROMATICS . 

Source IN: CONFERENCE ON CARBON, 20TH BIENNIAL. .. SANTA 

BARBARA, CA, JUNE 23-28, 1991. P. 156-157. 



Author 
Title 

Source 



LEWIS, I.C. (UCAR CARBON) 

CHEMISTRY AND PROCESSING OF PRECURSORS TO CARBON AND 
GRAPHITE. 

IN: COAL -DERIVED MATERIALS AND CHEMICALS ... MORGAN TOWN, 
WV, MAY 2-3, 1991. P. 95-98. 



Author 
Title 

Source 



LEWIS, IRWIN C. (UCAR CARBON) 

CHEMISTRY OF THE TRANSFORMATION OF AROMATIC 
HYDROCARBONS TO CARBON. 

IN: NEW PROCESSING. . .3RD. . . TSUKUBA/ JAPAN, NOV 
1990. P. 2-5. 



4-8, 



Author SINGER, L.S. (AMOCO PERFORMANCE PRODUCTS) 

Author BACON , R. (") 

Author LEWIS, I.C. (UCAR CARBON) 

Title UTILIZATION OF NEW MATRIX MATERIALS FOR CARBON - CARBON 

COMPOSITES. 

Source 1989. N.P. PAPER PRESENTED AT ROCKET NOZZLE 

TECHNOLOGY SUBCOMMITTEE MEETING OF JANAF, NAVAL SURFACE 
WARFARE CENTER, SILVER SPRING, MD r OCT. 17-19, 198 9. 



Author LEWIS, I.C. (UCC. CARBON PRODUCTS) 

Author SINGER, L.S. ("> 

Title ELECTRON SPIN RESONANCE AND THE MECHANISM OF 

CARBONIZATION. 

Source IN: CHEMISTRY AND PHYSICS OF CARBON; VOL . 17 ... 1 981 . 

P. 1-88. 



Author 
Author 
Author 
Author 
Author 
Title 



BEVIER, W.E. (UNION CARBIDE INDUSTRIAL GASES ) 

MULLHAUPT , J.T. (") 

NOTARO , F. <") 

LEWIS, I.C. (UCAR CARBON) 

COLEMAN, R.E. {NATIONAL FUEL GAS) 

ADSORBENT- ENHANCED METHANE STORAGE FOR ALTERNATE FUEL 
POWERED VEHICLES. 



Author 
Author 
Title 

Source 



LEWIS, I.C. (UCAR CARBON) 
DICKINSON, E.M. (") 

MOLECULAR WEIGHT STUDY OF THE CONVERSION OF DECANT OIL 
TO PITCH. 

IN: CONFERENCE ON CARBON, 19TH BIENNIAL ... UNIVERSITY 
PARK, PA, JUKE 25-30, 1989. P. 216-217. 
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Author 
Title 

Source 



LEWIS, I.C. (CJCAR CARBON) 

CHEMICAL HYDROTREATMENT OF POORLY GRAPHITIZING AROMATIC 
HYDROCARBONS. 

IN: CONFERENCE ON CARBON, 19TH BIENNIAL. . .UNIVERSITY 
PARK, PA, JUNE 25-30, 1989. P. 120-121. 



Author 
Author 
Title 

Source 



LEWIS, I.C. (UCC. CARBON PRODUCTS) 
GREINKE, R.A. (") 

MODEL COMPOUND STUDIES OF THE ROLE OF SULFUR IN 
CARBONIZATION. 

IN: CONFERENCE ON CARBON; 15TH BIENNIAL ... PHILADELPHIA, 
PA, JUNE 22-23, 1981. P. 122-123. 



Author 
Author 
Title 

Source 



BARR, J.B. (UCC. CARBON PRODUCTS) 
LEWIS, I.C. ("> 

DIFFERENTIAL SCANNING CALORIMETRY OF PITCHES AND LIQUID 
CRYSTALLINE MATERIALS , 

IN: CONFERENCE ON CARBON; 15TH BIENNIAL ... PHILADELPHIA, 
PA, JUNE 22-23, 1981. ?. 162-163. 



Author 
Act hor 
Title 

Source 



LEWIS, I.C. (UCC. CARBON PRODUCTS) 
LEWIS, R.T. (") 

"CARBONACEOUS MESOPHASE ; HISTORY AND PROSPECTS" - A 
REPLY. 

CARBON, 26: 757-758 (NO. 5, 1988). COMMENTS ON ARTICLE BY 
HONDA, H,, CARBON, 26:139(1988) . 



Author 
Author 
Author 
Author 

Title 

Source 



LEWIS, I.C. {UCC. ENG. AND HYDROCARBONS) 
DICKINSON, E.M, (") 
MILLER, D.J. (") 
AMOS, J. (") 

STUDIES OF THE CONVERSION OF PETROLEUM FEEDSTOCKS TO 
COKE. 

AM . CHEM . SOC . , DI V . PETROL . CHEM . , 
PREPRINTS, 33:404-412 (NO. 3, AUG. , 1988) . 



Author 
Author 
Title 

Source 



LEWIS, I.C. (UCC. CARBON PRODUCTS) 
SINGER, L.S. (") 

ELECTRON SPIN RESONANCE STUDY OF THE REACTION OF 

AROMATIC HYDROCARBONS WITH OXYGEN. 

J. PHYS. CHEM., 85: 354-360 (FEB. 19, 1981) . 



Author 
Author 
Title 

Source 



LEWIS, I.C. (UCC. PARMA) 
SINGER, L.S. (") 

THERMAL CONVERSION OF POLYNUCLEAR AROMATIC COMPOUNDS TO 
CARBON . 

IN: POLYNUCLEAR AROMATIC COMPOUNDS ... 192ND MEETING ACS, 
ANAHEIM, CA, SEPT. 7-12, 1986. P. 269-285 . 
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Author 

Title 

Source 



LEWIS, I.C. (UCC. CARBON PRODUCTS) 
CHEMISTRY OF PITCH CARBONIZATION. 

FUEL, 66: 1527-1531 (NOV. , 1987). PAPER PRESENTED AT THE 
CONFERENCE , PITCH: THE SCIENCE OF A FUTURE MATERIAL f , 
NEWCASTLE UPON TYNE, UK r 24-26 MARCH 1987. 



Author 
Author 
Author 

Title 
Source 



SINGER, L.S. (UCC. CARBON PRODUCTS) 
LEWIS, I.C. (") - . 

DOETSCHMAN, D.C. ( STATE UNIV. OF NEW YORK AT 
BINGHAMPTON) 

EPR/ENDOR IN CARBONACEOUS PITCHES - 
IN: ELECTRONIC MAGNETIC RESONANCE OF SOLID 
STATE. . .SYMPOSIUM, SASKATOON, CANADA, JUNE, 1986. 
P. 331-344 . 



Author 
Author 
Title 

Source 



LEWIS, I.C. (UCC. CARBON PRODUCTS) 
NAZEM, F.F. ("} 

RHEOLOGY OF MESOPHASE PITCH - EFFECTS OF CHEMICAL 
CONSTITUTION. 

IN: CONFERENCE ON CAR30M, 18TH BIENNIAL ... WORCESTER, 
MA, JULY 19-24, 1987. P. 290-291. 



Author 
Title 

Source 



LEWIS, I.C. (UCC . CARBON PRODUCTS ) 

CHEMICAL POLYMERIZATION OF POLYN'JCLEAR AROMATICS TO 
MESOPHASE. 

IN: CONFERENCE ON CARBON, 18TH BIENNIAL. . . WORCESTER, 
MA, JULY 19-24 r 1987. ?. 183-184. 



Author 
Author 
Author 
Title 

Source 



SINGER, L.S. (UCC. CARBON PRODUCTS) 
LEWIS, I.C. (") 
GREINKE, R.A. < " ) 

CHARACTERIZATION OF THE PHASES IN CENTRI FUGED MESOPHASE 
PITCHES. 

MOL . CRYST . LIQ . CRYST , , 132 : 65-79 ( 198 6) . 



Author 
Author 
Title 
Source 



NAZEM, F.F. ;UCC. CARBON PRODUCTS) 
LEWIS, I.C. 

VISCOSITY AND WLF-TYPE BEHAVIOR OF MESOPHASE PITCH. 
MOL. CRYST. LIQ. CRYST. , 139: 195-207 (1986) . 



Author 
Author 
Author 
Title 

Source 



MAYER, H.K. (UCAR CARBON CO.) 

LEWIS, I.C. (") 

NANNI, E.J. (CONOCO, INC. ) 

FRACTIONATION OF PITCHES BY GEL PERMEATION 
CHROMATOGRAPHY. 

IK: CONFERENCE ON CARBON, 23RD BIENNIAL ... PENNSYLVANIA 
STATE UNIV., PA, JULY 18-23, 1997. P. 34-35. 



Author 



LEWIS, R.T. (UCC. CARBON PRODUCTS) 
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Author 
Author 
Author 
Title 

Source 



LEWIS, I.e. (") 
GREINKE, R . A- ( * ) 
STRONG, S.L. {") 

QUANTITATIVE DETERMINATION OF ANISOTROPIC DOMAIN SIZE 

IN MESOPHASE PITCH. 

CARBON , 25:289-294 (NO. 2, 1987) . 



Author 
Author 
Author 
Author 

Title 

Source 



SINGER, L.S. (UCC. CARBON PRODUCTS) 
LEWIS, I.C. {«) 
RIFFLE, D.M. (") 

DOETSCHMAN, D.C. (STATE UNIV. OF NEW YORK AT 
BINGHAMTON) 

EPR CHARACTERISTICS OF SEPARATED FRACTIONS OF MESOPHASE 
PITCHES . 

J.PHYS.CHEM., 91:24 08 -2415 (APR. 23, 1987) . 



Author 
Title 

Source 



LEWIS, I.C. (UCC. CAR30N PRODUCTS) 

CHEMICAL TRANSFORMATION OF AROMATIC HYDROCARBONS TO 
MESOPHASE . 

IN: CARBON 1 8 6 . . . BADEN-3ADEN, JUNE 30-JULY 4, 1986. 
P. 52-54 . 



Author 
Author 
Title 
Source 



LEWIS , I.C. (UCC. CARBON PRODUCTS) 
SINGER, L.S. <") 

THERMAL CONVERSION OF POLYNUCLEAR AROMATICS TO CARBON. 

AM.CHEM.SOC. , DIV . PETROL. CHEM. , PREPRINTS, 31 : 834-8 47 (NO. 4, 
SEPT., 19B6; . 



Author 
Author 
Title 



Source 



LEWIS, I.C. [UCC. ELECTRODE SYSTEMS) 
SINGER, L.S. (") 

ELECTRON - NUCLEAR DOUBLE RESONANCE (ENDOR) STUDIES OF 
NEUTRAL ODD-ALTERNATE HYDROCARBON FREE RADICALS FORMED 
BY THERMAL DISSOCIATION. 

MAGN • RESON . CHEM . , 23: 698-704 (NO. 9, 1985) . 



Author 
Author 
Author 
Author 
Title 

Source 



LEWIS, R.T. (UCC. ELECTRODE SYSTEMS) 
LEWIS, I.C. (") 
GREINKE, R.A. ( n ) 
STRONG, S.L. (") 

QUANTITATIVE DETERMINATION OF ANISOTROPIC DOC-IAIN SIZE 
IN MESOPHASE PITCH. 

IN: CONFERENCE ON CARBON ... UNIVERSITY OF KENTUCKY, 
LEXINGTON, JUNE 16-21, 1985. P. 340-341. 



Author 
Author 
Title 
Source 



NAZEM, F.F. (UCC. ELECTRODE SYSTEMS) 
LEWIS, I.C. ("} 

VISCOSITY AND WLF-TYPE BEHAVIOR OF MESOPHASE . PITCHES . 
IN: CONFERENCE ON CAREOK ... UNIVERSITY OF KENTUCKY, 
LEXINGTON, JUNE 16-21, 1985. P. 338-339. 
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Author 

Author 

Author 

Title 

Source 



SINGER, L.S. (UCC. ELECTRODE SYSTEMS) 
LEWIS, I.C. (") 
RIFFLE, D.M. (") 

EPR/ENDOR OF SEPARATED FRACTIONS OF MESOPHASE PITCHES . 
IN: CONFERENCE ON CARBON ... UNIVERSITY OF KENTUCKY, 
LEXINGTON, JUNE 16-21, 1985. P. 155-156. 



Author 

Title 

Source 



LEWIS, I.C. (UCC. ELECTRODE SYSTEMS) 
CHEMISTRY AND DEVELOPMENT OF MESOPHASE IN PITCH. 
IN: CARBONE 84; INTERNATIONAL CARBON CON F. ,( PLENARY 
LECTURES AND SELECTED ORIGINAL PAPERS), BORDEAUX, 
FRANCE, JULY 2-6, 1984. P. 751-758. 



Author 

Author 

Tizle 

Source 

Document 



Number 



SINGER, L.S. (UCC. CARBON PRODUCTS) 
LEWIS, I.C. (") 

ELECTRON -NUCLEAR DOUBLE RESONANCE (ENDOR) 

CARBON, 22:487-492 (NO. 6, 1984). 

JOURNAL 



OF PITCHES 



Author LEWIS, I.C. {UCC. ELECTRODE SYSTEMS) 

Author SINGER, L.S. ( " ) 

Title EPR AND ENDCR STUDY OF THERMALLY PRODUCED 

TRI PHENYLMETHYL RADICALS. 
Source ORGANIC MAGNETIC RESONANCE, 22 : 761-763 (NO. 12, 1984). 



Author 
Author 
Title 
Source 



SINGER, L.S. (UCC CARBON PRODUCTS) 
LEWIS, I.C. (") 

APPLICATIONS OF ESR TO CARBONACEOUS MATERIALS. 
APPL.SPECTRY. , 36: 52-57 (JAN. /FEB., 1982). PAPER 
PRESENTED AT THE THIRD INTERNATIONAL ELECTRON SPIN 
RESONANCE SYMPOSIUM, DENVER/ 11-14 AUGUST, 1980. 



Author 
Author 
Title 
Source 



LEWIS, I.C. (UCC. CARBON PRODUCTS) 
GREINKE, R.A. ( M ) 

POLYMERIZATION OF AROMATIC HYDROCARBONS WITH SULFUR. 
J. POLY. SCI. , POLY. CHEM. ED. ,20:1119-1132 (APR . , 1982) . 



Author 

Title 

Source 



LEWIS, I.C. (UCC. CARBON PRODUCTS} 
CHEMISTRY OF CARBONIZATION, 

CARBON, 20: 519-529 (NO. 6, 1982). PAPER PRESENTED AT THE 
15TH BIENNIAL CARBON CONFERENCE IN PHILADELPHIA, PA, 
JUNE, 1981. 



Author 
Author 
Title 

Scurce 



BARR, J.B. (UCC CARBON PRODUCTS } 
LEWIS I.C. (" ) 

CHARACTERIZATION OF PITCHES BY DIFFERENTIAL SCANNING 
CALORIMETRY AND THERMOMECHANICAL ANALYSIS. 
THERMOCHIM. ACTA, 52 : 297-304 {JAN. 16, 1982) . 
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Author GREINKE, R.A. (UCC. CARBON PRODUCTS) 

Author LEWIS / I-C. (") 

""tie CARBONIZATION OF NAPHTHALENE AND DIMETHYLNAPKTHALENE . 

Source IN: CONFERENCE ON CARBON ... UNIVERSITY OF CALIFORNIA, 

SAN DIEGO, JULY 18-22, 1983. P. 7-8. 



Author 
Author 
Title 
Source 



SINGER, L.S. (UCC. CARBON PRODUCTS) 
LEWIS, I.C. {") 

ELECTRON - NUCLEAR DOUBLE RESONANCE (ENDOR) OF PITCHES 
IN: CONFERENCE ON CARBON ... UNIVERSITY OF CALIFORNIA, 
SAN DIEGO, JULY 18-22, 1983. P. 429-430. 



Author 
Author 
Title 

Source 



LEWIS , I.C. (UCC. CARBON PRODUCTS) 
SINGER, L.S. (") 

EPR - ENDOR STUDIES OF STABLE - FREE RADICALS IN 
PYROLYSIS . 

IN: CONFERENCE ON CARBON ... UNIVERSITY OF CALIFORNIA, 
SAN DIEGO, JULY 18-22, 1983. P. 431-432 . 



Author 
Author 
Author 
Title 

Source 



SINGER, L.S. (UCC. ELECTRODE SYSTEMS DIV. ) 
LEWIS, I.C. (") 
GREINKE, R.A. (") 

HIGH - TEMPERATURE CENTRI FUGATION OF MESOPHASE PITCH 
SEPARATION AND CHARACTERIZATION OF PHASES. 
IN: CARBONE 84; INTERNATIONAL CARBON 
CONFERENCE. . .BORDEAUX, FRANCE, JULY 2-6, 1984. 
P. 352-353. 



Author 
Author 
Title 

Source 



LEWIS, IRWIN C. (UCC. ELECTRODE SYSTEMS) 
SINGER, LEONARD S. ("} 

ELECTRON PARAMAGNETIC RESONANCE OF PYROLYSED 

D I H YDRONAPH TH ALENE S . 

FUEL, 63: 147 8-147 9 (OCT. , 1984) . 



Author 

Author 

Title 

Source 

Document 



ELECTRODE SYSTEMS) 



Number 



GREINKE, R.A. (UCC . 
LEWIS, I.C. <") 

CARBONIZATION OF NAPHTHALENE AND 
CARBON, 22: 305-314 (NO. 3, 1984) . 
JOURNAL 



DIMETHYLNAPHTHALENE . 



Author ISHIKAWA, T. (NIPPON CARBON) - ED 

Author NAGAOKI, T. ( " ) - ED 

Author LEWIS, I.C. (UCC. CARBON PRODUCTS) - ED 

Title RECENT CAR30N TECHNOLOGY; INCLUDING CARBON AND SIC 

FIBERS ; (SHIN TANSO KOGYO) . 
Souxce CLEVELAND, OHIO, JEC PRESS INC., C1983. ESSENTIALLY A 

TRANSLATION OF THE JAPANESE BOOK PUBLISHED BY KINDAI 

HENSHU-SHA, 1980. 



PACE 26/32 * RCVD AT 11/29/2004 11:39:49 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/1 " DNIS:8729306 ' CSID: • DURATION (mm-ss):09-36 



' NOV" 29* 2004 11:41RM HP LASERJET 3200 p . 27 




D U.S. 3,347,776 - C.V.Mitchell and I.C.Lewis, 
"Coking a Mixture of a Hydrocarbon and a Quinone" 
(1967) . 

2) U.S 3,574,653 - T.Edstrom, I.C.Lewis and 
CV^Mitchell, "High Purity Synthetic Pitch" (1971). 

3) U.S. 3,976,729 - I.C.Lewis, E.R.McHenry and 
L.S. Singer, "Process for Producing Carbon Fibers 
From Mesophase Pitch" (1976) . 

4) U.S. 3.995,014 - I.C.Lewis, "Process for 
Producing Carbon Fibers From Mesophase Pitch" (1976) 

5) O.S. 4,017,327 - I.C.Lewis, E.R.Mchenry and 

L.S. Singer, "Process for Producing Mesophase Pitch" 
(1977) . 

6) U.S. 4,032,430 - I.C.Lewis, "Process for 
Producing Mesophase Pitch" (1977) . 

7) U.S. 4.303,631 - R.T.Lewis and I.C.Lewis, 
"Process for Producing Carbon Fibers" (1981) . 

81 U.S. 4,317,809 - I.C.Lewis and A.W.Moore, "Carbon 
Fiber Production Using High Pressure Treatment of A 
Precursor Material" (1982) . 

9) U.S. 4.402,928 - I.C.Lewis and A.W.Moore, "Carbon 
Fiber Production Using High Pressure Thermal 
Treatment of a Precursor Material" (1983) . 

10) U.S.4,431,513 -I.C.Lewis, "Methods for Producing 
Mesophase Pitch and Binder Pitch" (1984). 

1H U.S.4,465,585 -I.C.Lewis, "Cholesteric Mesophase 
Pitch" (1984). 

12) U.S.4,457,828 - I.C.Lewis, "Mesophase Pitch 
Having Ellipsoidal molecules and Method for Making 
the Pitch" (1984) . 
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131 U.S.4,645,584 - R, Didchenko and I. C. Lewis, 
"Mesophase Pitch Feedstocks From Hydrotreated 
Decant Oil" (1987) . 

14 ) U.S. 4 ,729, 689 - F .Nazem, I . C . Lewi s , L . S . Singer and 
G.S .Chrysomalis, "Electrode Member and Process for 
The Production Thereof" (1988) 

15) U.S.4,755 ,276 - I.C.Lewis, "Nitro Substituted 
Pitch and Process for the Production Thereof " (1988 ) 

161 U.S.4,971 ,679 - I.C.Lewis and T.A.Pirro, 
"Plasticizer an Method for Preparing Pitch for Use 
in Carbon and Graphite Production" ( 1990) . 

17) U.S. 5, 102 ,855 - R . A. Greinke, I . C . Lewis and 
D.R.Bali, "Process for Producing High Surface Area 
Active Carbon" (1992) . 

18) U.S. 5,167 ,796 - R. Didchenko and I.C.Lewis, 
"Method of Forming an Electrode From a Sulfur 
Containing Decant Oil" (1992). 

19) U.S.5,280,063 - I . C . Lewis , T . A. Pirro . R. A . Greinke 
R.I. Bret z and D.J.Kampe, "Room Temperature Setting 
Carbonaceous Cement" ( 1994 ) . 

20 ) U.S. 5, 373, 051 - I . C . Lewis , T . A. Pirro , R . A . Greinke , 
R.I.Bretz and D.J.Kampe, "Room Temperature Setting 
Carbonaceous Cement With Improved Oxidation 
Resistance" (1994) . 

21) U.S.5,413,738 - I.C.Lewis and R.A.Howard, 
"Graphite Electrodes and Their Production" (1995) . 

22) U.S.5,476,679 - I . C .Lewis , T .A. Pirro and 
D.J.Miller, "Method of Making a Component Covered 
With a Layer of Glassy Carbon" ( 1995) . 

23) U.S. 5, 501, 729 - I.C.Lewis and T.A.Pirro,. "Pitch 
Based Impregnant for Carbon and Graphite" ( 1996) . 
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24) U.S. 5, 534, 133 - I . C .Lewis , C . FChang, G . E . Keller, 
G L Giileskie and R.L.Shao, "Continuous Method for 
Increasing the QI Concentration of Liquid Tar While 
Concurrently Producing a QI Free Tar" (1996). 

25) U S.5,550,176 -I .C.Lewis, T.A. Pirro, R.A.Greinke, 
r I Bretz and D.J.Kampe, "Room Temperature Setting 
Carbonaceous Cement With Increased Electrical 
Conductivity and Flexural Strength" ( 1996) . 

26) u.s. 5,607,770 - I.C.Lewis and R.A.Howard, 
"Carbon-Carbon Composite Containing Poorly 
Graphitizing Pitch as a Binder and Impregnant 
Having a Reduced Coefficient of Thermal Expansion 
and Improved Flexural Strength" { 1997 ) . 

27) u. S. 5,639, 576 - I.C.Lewis and R.A.Greinke, 
"Heteroatom Incorporated Coke for Electrochemical 
Cell Electrode" (1997) . 

28) U S. 5, 639, 707 - I.C.Lewis and R.A.Greinke, 
"Process for the Storage of Methane With Activated 
Carbon" (1997) . 

29) U.S. 5, 677 ,082 - R.A.Greinke and I.C.Lewis, 
"Compacted Carbon for Electrochemical Cells" ( 1997 ) 

30) U.S .5, 688, 155 - I.C.Lewis and R.A.Howard, 
"Carbon-Carbon Composites Containing Poorly 
Graphitizing Pitch as a Binder and/or 
Impregnant (1997) . 

31 ) u S 5,756,062 - R.A.Greinke and I.C.Lewis, 
"Chemically Modified Graphite for Electrochemical 
Cells" (1998) . 

32) U.S. 5, 843, 298 - C.F. Chang, I.C. Lewis, 

T H Orac and R.L.Shao, "Method of Producing Solids 
Free Coal Tar Pitch" (1998) . 
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33) U.S. 6,214,158 - C.C.Chiu, I.C.Lewis, and 

R. T .Lewis -"High Temperature Carbonaceous Cement" 
4/10/01 

34) p.s. 6,280,663 - R.L.Shao, J.W.Kortovich, 
I.C.Lewis and R.T.Lewis - "Process for Making Pins 
for Connecting Carbon Electrodes" 8/28/2001 

35) U.S. 6,395,220 - I.C.Lewis and T.A. Pirro, - 
"Carbon Fiber Binder Pitch" 5/28/02 

36) U.S. 6,440,563 - R.L.Shao, J.W.Kortovich, 
I.C.Lewis, and R.T.Lewis - "Pin for Connecting 
Carbon Electrodes and Process Thereof" -8/27/02 

37 ) U.S. 6,699,427 - D.Huang, I.C.Lewis, and 
R.T.Lewis- "Manufacture of Carbon/Carbon Composites 
by Hot Pressing" -3/02/04 

381 U.S. 6,800,364 - C.C.Chiu, I.C.Lewis and C.F. 
Chang, "Isotropic Pitch-Based Materials for Thermal 
Insulation" - 10/5/04 

39 m. S. 6,803,108 -I.C.Lewis, and T.A. Pirro, 
"Carbon Fiber Binder Pitch" - 10/12/04 

40) U.S. 2003/0066523 I.C. Lewis and T.A. Pirro, 
"Sugar Additive Blend Useful as Binder or 
Impregnant for Carbon Products" 4/10/03 

411 U.S. 2003/0072959 - I.C. Lewis and T.A. Pirro, 
"Sugar Additive Blend Useful as a Binder or 
Impregnant for Carbon Products" 4/17/03 

42) U.S. 2003/0087095A1 - I.C. Lewis and T. A. 
Pirro - "Sugar Additive Blend Useful as a Binder or 
Impregnant For Carbon Products" - 5/8/03 

43) us 2004/0041291 Al - Richard L. Shao, James W. 
Kortovich, Irwin C. Lewis and Richard T. Lewis - " 
Process of Making Carbon Electrodes" - 3/4/04 
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44) us 2004/0104497 Al - James W. Kortovich, 
Richard L. Shao, Dai Huang, Irwin C. Lewis and 
Richard T . Lewis - "Process of Making Graphite 
Articles'' - 6/3/04 

45) us 2004/0105969 Al - Dai Huang, Richard T. 
Lewis and Irwin C. Lewis -"Manufacture of Carbon 
Composites by Hot Pressing" - 6/3/2004 
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I hereby certify that this Response to Office Action (11 pages), 
including Certificate of Facsimile transmittal (1 page), Declaration of Irwin 
C. Lewis, with attachments (19 pages), and facsimile cover page (1 page) are 
being sent via facsimile to the Commissioner for Patents at (703) 872-9306 on 
November 29, 2004. 




Jamds R. ffiartiglia 
Reg. No. 30,738 
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